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Supplemental Methods
Animals and Diets
All experiments were approved by the Institutional Ethical Committee of China (Animal Care and Use Committee). BALB/c mice were originally purchased from Vital River Laboratories (Charles River). Eight-week-old male mice were housed under a 12 hours light-dark cycle (light on 8 am-8 pm) with free access to food and water for the first month, until they reached 12 weeks of age. For all cAMP-related studies, mice were orally dosed daily with 4, 20, or 100 mg/kg (food) db-cAMP or with 100 mg/kg (food) resveratrol as a positive control. High-fat-diet fed mice were fed a diet containing 40% calories from fat (AIN-93, Research Diets) for up to 12 weeks. To measure the effect of cAMP as a calorie restriction mimetic, BALB/c mice were limited in food intake for 3 months with free access to water (60% weight of the daily food intake for each mouse). For studies involving aged mice with cAMP treatment, BALB/c mice had free access to food and water from 12 weeks until death, n=20 per group. However, some aged mice were sacrificed for different experiments, approximately n=3-5 per group. every 24 hours for 4 days. On the day of testing, 10, 100, or 1000 mM cAMP or db-cAMP, 100 mM of Rolipram or DMSO as a vehicle control was suspended in fresh DMEM media, and the cells were returned to the incubator for 6 hr with or without H89, EX527, STO609 or Compound C (Sigma). After 6 hr, cells were washed twice with 5 ml assay medium (un-buffered low-glucose DMEM supplemented with pyruvate and glutamine, pH 7.4).
Cell Culture and Treatments
Sirtuin Activity Measurements
The activity of Sirtuin was assessed according to the manufacturer's instructions 
Molecular Docking
The docking software was Autodock Vina, and the receptor protein was SirT-1 (PDB ID: 4I5I) using the crystal structure of chain A after removing the small molecule 4I5
and NAD. To add polar molecular hydrogen, the side chains of the receptor protein remained rigid during the docking process. 
